Immunological identification of the synaptic plasma membrane Na+-Ca2+ exchanger.
The protein moiety responsible for Na+-Ca2+ exchange activity was identified in synaptic plasma membranes (SPM). This was done by raising polyclonal antibodies in rabbits against each one of the detectable proteins present in the purified preparation containing the enriched specific transport activity. Two of the antibody preparations bound specifically to native SPM: antibodies which were raised against the 70,000-Da protein (the most prominent species consistently present in the purified preparation) and antibodies raised against a 33,000-Da protein (inconsistently present in variable amounts in the purified preparation). Both antibodies bound exclusively to a protein of 70,000 Da in native SPM. When, however, the purified 33,000- and 70,000-Da proteins were used as antigens, each one of the antibody preparations bound to both proteins. In addition, both antibody preparations immunoprecipitated Na+ gradient-dependent Ca2+ transport activity from detergent-solubilized SPM. This was obtained by incubation of solubilized SPM with a complex containing antibodies bound to Protein A-Sepharose beads, reconstitution of the material excluded from the beads, and determination of the residual transport activity. The decrease in Na+ gradient-dependent Ca2+ transport activity paralleled the amount of antibody bound to Protein A-Sepharose beads and could reach 82% as compared to the activity remaining in control experiments using preimmune sera. In comparison, ATP-dependent Ca2+ transport activity was unimpaired. These results indicate that the 70,000-Da protein in SPM contains the catalytic Na+-Ca2+ antiport activity. The presence of the 33,000-Da protein in some preparations and its properties may be explained by its being either a degradation product or a subunit of the 70,000-Da protein.